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PURPOSE: An apparatus and a method for 
cleaning a semiconductor substrate are 
provided to simplify liquid waste treatment, 
to reduce the amount of a chemical 
solution used, and to permit an efficient 
cleaning at room temperature or at low 
temperature, by using an ammonia solution 
including ozone as a cleaning solution. 

CONSTITUTION: Ammonia, pure water and 
ozone are supplied to a mixing tank(2) from 
an ammonia tank(4), a pure water tank and 
an ozone generator(5), and then mixed to 
form the cleaning solution. Preferably, 
ammonia and pure water are mixed to a 
volume ratio of 0.001-0.01:5. The cleaning 
solution is supplied to a cleaning bath(1) 
through the first filter(12) for removing 
ozone bubbles. Next, a megasonic 
transducer(3-1) applies a megasonic force 
to the cleaning solution in the bath(1). 
Next, the semiconductor substrate is 
immersed in the bathO), and then 
impurities on a substrate surface are 
removed at room temperature. Alternatively, 
the cleaning method may bejperformagJ at 
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low temperature by circulating the cleaning solution in the bath(1) through a circulation iine(b) 
and a chiller( ). 
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(7D mm°i ana? 

ED\ 2iUM M2^ £!30UIfM 103g 202 si 
(72) afH? 

§3| £h#A| A^2§ ^§OHI[§ 103§ 202m 

sens 

ei«»SJA|y^ oh 7 g i 439-403/ 1 

(74) CHEIS! 

(54) asai as qls Qisg etsa 2ia aiis 

^ie AIIS A| ^SUOf^OI! 2^0| ^2J£! eij- fifing AilS^o^ OlgohH^Mi, M^Z\^\J\ g0|6^ 

n asf^si Af§§i ^^i^o^ hsai^idi 6jeoiu flgsKHiAis d\b s^°i 2sg xiix mmm 
^a\mm ^ vt^m mm o\m& smm ^tjifsf a±» o\m ^ m ysai aiis §*i si 
ois oi set a h £xii 3ib aiis aaoi jhaisd. 

0IM ?es*3| ^01 ff »80II/Hte. g3 LH CHI AH aeUO^OII 2^01 &Dt& A||g2ijg gfiShfe 

B3I2K AHS^S 2^ tHM XH1 >| S UEHM S SSI- 01 AIIS £ LH^ ^£Jo>^ B3||£f; CHI^M M 

St! — ^ AH M 0I88}0| £PI AIIS 5 £P| All Oil MPh^M gf 2g6fb B3I : U &D\ All 9 

LHOil S£9 911 01 SI 3I&S SSSfOI, &S0D/H &PI 3IB £221 OIMU§ fll^Shfe Ol^Oj*] 
BES ahi§ »aoi JJISSCf 



£ 1S S ^ SOil AH jflehS A||§ §x|2| EAIff 3>H^ k E0|CK 

MtSSI 

msoi ^attr Jim *' ^0/^ gzjjJim 

^ USS &HUO^(92UOKNH40H)3|- a^S s£4* ge»)0|| 2E(0 3 )S ^£JA|?J £i, k sfs[™g Ailg 
OlggFfer &^X\\ A||§ SX| §J OIM 0IS& B*£X|| 2|B A||§gJB0)| 3S0ICK 

e*£«i a^assi s^ji- ^om ^oii cuei oi en e^sj ^°ioi agog D | Aj | 

nH§!§ ^S6H0t ff HS£j0| 3» g^EIIQ SIP. 01 Oil (Tf£f, B£» HI3E A| »4BE|fc SS I§ 

s sopi ohoi 2j gsoi nBom cm an xieiioii d\b aiis ss(ontjcn, 

«ftf5S. Af^g§, ^^ISS 2- ^011 ^101 IIH 2Si HI^M ASKS *JA|o^ A||S SS)0| S 

£l£^l ^ie AIIS A| y dl 0|g£JH AIIS SS°i Pistol 0j|^^ SC1 AIIS SS^f sj^j SCI Oil Oil 

^^M(raegasonic)M 3§}& AIIS g§I M 4^ 

01^, SC1 AilS §§g »HU0*:atf»4^(H2Q2):S0l 1:1:521 VEIdl^ 75 - 95 TC SB 

sf*[2Hs AIIS^o^ 0|g6f^ SS^^AH, §^ Hl>ilsl^^0ii 2J=[ ^|0|lt| 5S£| <^s[2f ^2L|Of0il 
ojs h s ^o| o| a-ii AiZfOI eAIOII 0l¥OiXlb ^^^^ SS2J 2S1 AjIZH ^g0| 0I¥CHX| ^| 9 

a. 

S.^, sl^ SC1CHI 0IP^M(niegasonic)g ^H'e[ AIIS §§g &2U0hIU^sK^4i:M0l 0.1 - 
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0.01:1:521 ¥Hlbl^ ° fc 45 °C g££| e§>&Sf°»» AilS^o^ 0|g8fe SS°£A1, s]*J ^ s 

u oh oil s^2j ^ a^a msspi ¥J5H gai^ei oip^hm mmmo\ ssi *ii:hm oi¥ 
n sia= §§ hi a suit ji &±iia mm® aaoii mm aiis ^soi oi^chxi^i bp. &sli 

0h£| 3|*!A|31 Ahgtl 31g SlOlffl SS2j d| A]| 3H § SOI 31 9\® 5§I 

2|§g 3^011^ ^£L|0[2J Ahgo^ OJ6H 31^21 SC1 AilS SSOil bl|6H 5*^21 Af§§§ 

& 4- 213II an. SS ££M ^ k 45 °C S£^ SS8K)1 MS8PI MS Oil US Oil A) Mg6^ §?aa 

Aiis^2i ^si 2§aiij ^ siafe ^ 2iDK 

□au, oim aiis g§§ ^igmoi noira sssi 2g§ xhi zta* aaar s^oii^ efeim hix * 

& Oil AH ^ k8 Hi 4^ $i2U AIIS s*BA| aMUl US a^XI2| ^Xi\J[ &«8MI @L[. 

shh, aiis^ moii usae! sxeioi °joi aiis gsoi gy? hi 4* adiAi &e.a\ wjx 

tts}^± SSI :>i3 0t BIE^, g§ £!S XUOI ^S8H1 CM BIS £ OHJBf HI4*xH2J UISOI gJ>6[- 
31 BD. 

gjRH, 28 ssopi wrnow aeuofsi gaa- a^a^si ssipi- ^ moii sio, §&g: a 

HL|0h2| Hf^S}4-± ^oHAI 2J6H A||S^2] feE!^ ^ £J Oi All § A1IS9»2J 4^g 

oi ^^6mi @ck Sz&i oma ois eiSH aiis ^sai aga ni^si^^af &suop* a^a^ii as 

S SsfoMoj H |g Ah^Qi ^jCLfa^i get, 

jl!M, AilS^j A^go^ oi 6H Ail § SX| UiOil olEIU SE d!Ai as m^m S££ll §x| 

:h a^£iH^ sui2i amm& m^mJi senscf. 



oi^ nxt yim^ mxi 

oi oil a stag si 1 =*is, 3ie AiigAi ^euo^oii 2^01 sass^s aiis^m oigsi- 

°^M1 , Bl^Sa^l- SOI SIS »afe»|2| A*ggf« ^^l^^^ l^A|3|Di ^SOIU g£ 52i8K)il 

AH£ 3 1& £2£l 2Si Hl^ 111 ^Ciae 4- 6|0i , Sd|2| ^gs}2|- OIS 4^ 91 

m ysxii Aii § sxim aii oil sia. 
s ^S2j ah 2 aiis sxisf Aii § ^ e oig& asai 5ie aii 3 aa§ nissoii ao.. 



gD\ Ail 1 g^6^| ?|8tW S ^SOilAi^, ^HL|0^2f ^^4^ ^ S^OI AilS^OI ^EJ 

9^ AII3 gg OH^HAil^ 0IS8KM DiP^^I mm &D\ AilS 5 LH^ a«8^l SBAI51 ^fr Oil 

E^AH^AH2f ; AilS^ UI2J 2.^ ^S6^ ^£ g^i^|2f ; A)IS^2J pH2l EhM ^S 

5fb ph, Eh QIEi£f; «P| pH OlEiOil 2I6H fe^l AilS^ij Uf &2LI0I- fe£E3| g§g OISFS 2^§JO| ^ 
XI ^ §^ ^^l AilS £ Ui^ ^SUOIfi g^Shfe &2UOF ^^'^2f; &SL|0F2f 2^4- S 

i§ ¥Hlb|^ £U8^ mm g3£|; ^^1 it SB^¥EH AilS^ U|2J 2^ bHM 

5 HlXa^ Ail 1 HEiSI; Ail 1 g El M §oH ^^l AilS S Ui^ AilS^iM g^6^ g^^Uf; £D\ 

mm gBoii ssuon ggofb ^euoi- aasf; ^^i at^ ^321 ^01 aiis ^oii ^ ^ g a ch g 

§ ^^1011^ &OI gaOil Q-^m §3612, ^Ol AilS 5 Ui^£J AilS^ S^OI Ah^| ^1 

s £ moii g^sib ^^^i2i; ^01 Aiis ^ ui2j Aiis^s mm ^^ai^ 

SM2f; ^MI S6H ^^£lb AilS^2J g£g Bg2£ (S£ ^ S 

xl)2f; ^>^| ^^^1 g5H 5S£Jb Ail S ^ 2J El- El S S^M Ail Ail 2 gEi; §J ^S0| §y AIIS 
g^M HI 4* ffl & 8^ HI4^ UH&o^ oi¥0i& &f£fl| AilS %X\Dt fllSSa. 

01 EH , £>0| g&lfe AilS ^301 618011 Al Ol^Oi^ S^Oil^ 9§I S^H AilS ^SOI H^OIIAH 01^ 

oil a* on a ^e^j^^ «msq. 

a^i xhi 2 g^8Pi ?i8ioi e ^soiiAife, g^suoh^^^^^ 0.001 - o.oi:5°j ¥nidi^ mm 

6 ^huo^oii 2^01 mj[^ Aiis^e g^aib &n\2\; aii § ^ e 2g mm ai>is seim 3 

^o[0\ AilS S UiS ?2j6fb E.^121; OIP^M ^^r^^AHM OfgBfOI ^^| AilS £ LH2| ^Ol AilS^ 

on oip^M mm &mott= e^ii; a &?i aiis^ uioii asxii ?\mm sssfoi, ^^oiiah ^01 ^ie a 

OlggM Ail»o^ E^l^ 0I^CH£! BlEfll AilS ^SOI Ail S3 Q. 

x-ii 2 g^8^i ^1 shoi g ^soiiAi^, s-euoh^^^^i- 0.005 - 0.01 :53 ¥nibi^ mm 

@ LI 014=011 2^01 §^l@ AilS^iS !£6H= &?j|£f ; ^,0| AilS^IS 2g tHM Ail>ig gEiM : S 
^6F01 AilS 5 Ui^ ^Saib B5II2F; 6,01 AilS 5 LH2J 6>0| Ail § ^ § ^SSi S6H ^^Al^i ¥1 S 
^1 3^8101 CD-El- DAI ^Ol AilS SUi^ AH^gj£j£^ 8^ &3II2}; OiP^H ^§H^^AHS 

Olgo^OI ^Ol AilS 5 LH2J Ah^| Ail S^ Oil OIP^M §j§ 2^8^ &5||; g &J\ Ail § ^ LH Oil ^£Xil 
3IB« SS80I, 10 - 15-C2J Xi^onAH £D\ D\B SS2J OlM^g BI7I8H- B3IIS 0I^Oi& BESI 
^ie AilS ^^0| AilSSCL 

^Ol Ail S oh M ^g6F01 ^|&M Ail g S?, ^Pl AilS^g 01^ 2^01 3f6isl4=^MQ 6isf^0l m 
¥ OhUEf LH ^oHAI 6H^ ae A J^ii §^8hXI Sf2E^, J\B HS2J 2Si flIX li^i 

^C3ISf8haA)£ 1914= XidP^ g 01 8^1 SEg[, ^|^£| S^Oil^ 75 - 95°C2j ^£0ilAi AilS ^SO| 

^AISJEl SOil B8H g ^S2J Xi^OilAH AilS ^201 £I^£IH^, AilS §X| fi3||A| 81 

EIU ^1AH §3 US ^£2J SxPF gSS^II £10] 3U|S| ±mm& ^§§11 OIS 4= Si 

?ii § as oma »e*2!|o| Ahgg§ a ^8^i 4- a» ao. 

oi8K £S§ srssFoi a ir a si ut&sie* aiai oiioh cash tfAia «asD. 

£ is a waoH/d fliea aiis 3»°i eai& ^h^ss uaa o\m &^mo\ 
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All 3 5(1) LHCHIfe g*2L|0|2l 2 £4= §J 2S0I SSS AHg°»OI 4^2J2|0I SIH, #3| A||§ 5(1)2| 8) 
BCHIfe 0II3I5M 5(3-2)011 S3ia §§ DH 30 XII S 0|g8|0| 0II3J5N SIS #31 AHg 5(1) LHS eSISI- 
7H S&AI31 4^1= 0H3I5M Sa!A-)SAH (3-1)31 feOIXI SL2D1, #31 A||g 5(1)2) 8IB¥0Hi= All 

§oh yoj 2 £ ^§8lfe 2S £2 S*I3|(6)3) ¥*t2|0) S1H. #3| A||g 5(1)2| P^e* 812 

¥0Hfer A)|g2!j2| pH21 Eh» £?g8)3| ph, Eh DIE|(8)3| ¥8*301 SIP. 

oiiih, #3i ph oi a ah§2« ui°i i*2uoi oii^s 4= sife ssi nigsifecii, s# S2up 
hi gfoi as4=^ pH3) uEjufe a a xi sip. ppah , P H3i u¥ 212 g*2poioii °i 
m 3ie ss°i Ajar sapi eaisioi 3ie°i aa »^?pi §3isi3ii an. pH3i u? ^3u 

&2L|0)0|| 2|g} *|2* s2)3| g*5SIOI 2S1 HI31 SMgOl 2*53|3|| 9P. 35H2S. #31 pH OIEHS 
OlgSIOI A||g°!j21 #EH* Hf2r& ¥1, g*2L|0|2| §J3| A|3|« S18I3II 51813)1 32 #31 §!#§§ 

on gist 4= si3ii afe aoip. #31 Eh oieus S2«°i #si^s on*g 4- stfe §ai hissi2 

S. OIB OlSSHAHfe 31=1 S22| at) g2» 0)|*i* 4- SOU B^. 0|S¥P A)|g2!i LH2| 2*2L|OI2} 
2E2) tfg SIS 4- S(3)| 2|fer 3S0IP. 

#3) A)|g 5(1)2) #B¥0llte #31 pH □IE)(8)2|5H AHS™ LH2| °J2L|OI g23| i§g 0I8IS 2*521 
SIMOI 2* XI 21 SIS (D) A)|g 5(1) LHS g*2U0l» ^3) §38)3| g}2U0l §3) 4^^(7)31 32 

2) 01 S12. #31 A||§ 5(1)2| SJ^OUfe i*2L|0l S3 (4)21 2=£4= g3¥(0l 2A|) H 2S 
S*£S3|(5)» e5H 2*2L|0)21 S£4- S! 2EI i§ ¥MdlS S^AIS 4^fe i!3(2)3) bH 
X|2|0| 2i201. A} 3 | es} gJ3(2)0llfer All 3 eg L4)2| 2§ tHS SSi HI318I3I ¥|» HI 1 gEH(12)3) 
222IO) S13, #3| HI 1 HE|(12)21 A||g 5(1) ZlOllfe A||§°!|g &D\ 5(1) US ^EJA|9|3| ¥lsh g 
S2h(a)0l 222IO) SIP. 

01 g?, ^31 2S ^^S3|(4)fe g& §3(2) £1011 A||§ 5(1)212 222)01X1 SIOI, II S3l0llfe. B 
m i!3(2)0||2 2S0I SS2JU 4131 A||§ 5(1) L))S2| AH§2!j g = OI Sfigi Ol^Ollfe g& §3(2) 
S2| 2S S^S §B8)2, A)|§ 5(1) USB £S0| g^2|2^ §5fSP. 0I21 1*01 Mti\ ^3)IB 01 
M 21S A||§ S§ gOII 5221^ 2S2I °fg MS8IOI All§e!j U)2| 2^ fe-El ^§5)3)1 ^XIAIS g 
2SM1, 3ie fi22| 2Si X1I» Iff =?Q)S|S|3| ¥lifOia. 

#31 A)|§ 5(1)21 SIBOIIfe #31 5(1) LH2| Aligns 4i^2*(b)S SSH ±^A|51 ^fe g5(10) 

3) 222)01 S!3, #31 £S* SH(10)2| g=0||fe #3| ^&&(b)S SoH ^gJ2|fe A||§e!j2| gEf fe* 
^0) 4^fe ^£1(9)3) 222101 SiSffl , #31 ©5(10)21 P^OIIfe #31 £t*2Hb)S SS« ^2J2|fe 
A)I§5M ms) m-EIM SMI MUmt: M 2 IEI(11)3) 2*^ 222)01 #3| A)|§ 5(1)2| 
8)B¥0||fe 4=S0I A||§ §e!)S ai4-XH£l8lfe SI4= HH&( 13)01 222101X4 SIP. 

OIIIH, #31 i!£)(9)fe A||§ ^gJOl #S0)IAH 0I¥0|§ S¥0||fe ?§§ XISOIIAH 0I¥0|§ 

0112 ^M2I2^ £3112)01, ^^a(b)S S6H ^&J@ A||§2!jS a^32£ S2IAI31 4^fe gf^!2S X)S 
S £S8|3)| ep. 

PPAH, #3| ^?52| A)|g gxIS OlgoHAHfe P§3) l*g g)i)2S 3I&2) A)|§ 2f2j0l 01 ^01 XI 3)1; 9 
P. 

2X1, A||§ ^&jOI #gOHAH 5!§2|fe g^B ® - (3) B3IIS ^SSIOI ^ffl^P. 

© &2U0|:s^4=3l 0.001 - 0.01:521 ¥H.|H|£ m®E &2UOI4=0|| 2^0) §319 A||§2!jS S^al 
P. OltO), #31 A||§e!jS SB S3(2)0IIAH HS9P. 

® #31 AHS2»S All 1 HE) (12) §S?8|01 A||§ 5 UI(1)S ^2J&P. OICtH. #3| SEI(12)fe A||§9ij Ul 
21 2S bIS Sfl fl|318lfe ^Si &P. 

© CHI3I5H egH>; = AH(3-1)B 0IS8IO1 #31 A||§ 5(1) 14)2) #3| AIIS^OII DII3I5H SIS Sii 
P. 

© #3| A||§5!i LHOII ^2X11 3I&S S§8)0) , #gO)|AH #31 ?\& 522| 0|g§!g A1I31&P. 

□ §2£, A)|§ Sf2J0l 10 ~ 151C2I XISOIIAH £A|£|fe ® ~ © B3JIS ^^8)01 ^Q)SP. 

© &2U0|:S^4=3| 0.001 ~ 0.01:52) ¥HIHIS mm& &2U014-0II 2^01 §3)3 Aligns g^gh 
P. 01 3? «A|. #31 A||§9i|S mm §3(2)0I|AH 1SSP. 

® #31 A||§ei!S HI 1 I!£-)(12)» S^8)0I A||§ 5 U)(1)S ^&Jt1P. 

© #31 A)|§ 5(1) LHS ^g|@ A||§2i!S ^&^(b)fl MSH ^SAI^i ¥) ^£1(9)» 3^8)01 

fr»ff(b)8 (UP PAI #31 A||§ 5(1)LHS AD^2JP2^ E}P. #3| All § °ij 2| ±& »gg A1l§ 

5(1) US 4^a2lfe A)l§^2| S23I 10 - 15'C2| X)S0| S II})7)IXI &1^S!P. 

© 0)1315*=! Sa5^A)(3-1)B OlgSIOI #3| A||§ 5(1) U|2| #31 All § CHI CM3)5<=! §JS Sg§! 
P. 

© #3| A||§°!| LHOII ^2HI 3I&S §!S8|01, #S0IIAI #31 D\B S22I OlggS HI31&P. 

^. i£i(9)i 0IS8I01 ^»2>(b)g S8H S3!Elfe AHS9H2I SE§ XIS2S 2§0) S Jli 1112)813 
fer AIIS gg XIHI3I § 8) 3)1 aggg ^ 4= SIP. 

2 12| ADS Sxlg OlgSIOI #31011 2^8 Sg°£ A||§ Sfgjg 3^. PS21 i*S 
g§ 4= S!3)l @P. 

swi. a#si4-5 Diaoii oiap asi^oi ch 3n ahs^ uohah sshai shss y§ sa§§ «^ai 

31X1 Stfe 2S0I A)g2|2S, A||§ g§0| it>? ^2I#SI4=5 g§8 3|§ §231 giCH HI4=xHe.|3) 
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goie s oma nii^x-iai uisoi »2i sxi dto\\ ach 

mm, asom asoiiai aiis ^ h soi oi^ojmhs 33011 oiaH aauohsi swat 2^21 gone 

2}Mltf 4= 2J3II SCH, 21 » S22J 2Si Ml 31 ^IHM ^CHSf6h2AH£ AHSQ«2| xg § g^AIS 4^ si 
DH SH, lfe^2J Afggf ^A|^ 4* 2*311 

«!M. I^°J Ail§°» A[§2§ ei5H AII3 Sxl LH01I olEiU £E £!AH §a ^8 ^E2j gx| 
31- fifiS^ £J°^, SUI2I £S»2l OIS 4* 91D\\ SCK 



oi ^ chi ah tfm« b^2f i>oi ^ us on sicta, 3i» aiisai asuo^oii 2^01 eese^s 

A||§2Ho^ 0|§6^°^Mi , BH^xHEjm gOISUl £*§>™2J Afggf api^S^ SaAPIDj ^BOIU 
£2] SZiSKWAlS 3 IB H£2j 2g§ Ml >| ill ^CH»tt 4= 917\\ 3°^, All § &X\2\ ^Msi 

2f BdfcSH OIB 4* 81 Jl SO. 

a?» 1 

^2U0F£f ^£4^ SI £^0I ^§^8 A||S°»OI ^£j£lb All S 521; 

if OH 3H XII si OIS 5*01 DIPl^M mm &J\ AIIS £ LH^ aSohJI SBAIS oip^m m^ah^ah 
2f; 

AIIS™ LH2J £^ ^§ofb 2^ ^£ M*PI2f; 

All §2*! 2| pH2f EhS ^§8fb ph, Eh 0IH2F; 

ph □ i ei oil 2j5H &^i Aiisejj lh aeuoi- U39 0|8fS ^HOI 3XIH 3? £p| A||§ 

s lh^ ^euoFg *^ §35^ aeuoi- §pi- ^gj^sf; 

^> h ^i mm ans^a sss Aiis^j sg wg mi^sk= mi 1 me\&; 

^pi mi 1 WE\m mm mis £ a-iis^s ggsfb g^^nf ; ^:>i mm sbou &slioi- 

■ S^Shfe »EU(» !iB2f; 

£PI gB2f £PI A||§ £OII £g£|CH g§ S3IO||te ^?l SB gBOII 2.^M B3SKQ. & 

J| A||§ 5 LH^2J A||§oh g S0 | A -j|§ 5 mod 2gf 5S6fb £^ tt£P|2h 

^>0| AIIS £ LH2J AilS^M ^S^^B £^A|5M g °2[; 

a^i £^^m mm ^^si^ aus^^j s^m ushs 21; 

aoi mm s^sife ahss«o| W eis Mi^a^ mi 2 is; §y 

^soi §y aiis s^e iai^fldiafe hi 4* bH^^s oi^ois 2g ^s^^ ksem aiis sxi. 

S^PS 2 

Ml 1»0II SICHAi , 

&OI AIIS SfSOl ^^OIIAH Ol^Ojg S^OIIb g^H, XH^oiiAj Ol¥0ili S^OIIEf ^§ 

51 ilS^ 8hfe ^Efll Sxl. 

S^Pg 3 

^2Liof:^^4^ 0.001 - 0.01:521 ¥nidi^ mm& aeuo^oii 2^01 aiis^m isa^ 

Ail § ^ H 2g tHM Ml»g ^E-iS S^SfOI AIIS 2£ U)^ ^gJSte &^I2|: 
DiPh4:M MgH^WAHM OlgohOI ^Ol AIIS £ Ui£j ^Ol All S ^ Oil OIPh^M Hi S^ofe ; §J 
&OI AilS^I LH CHI B[£Efll ^l&M SS8K)l f 6TS0IIA1 6PI 5I» S^2J OIM^M MI^S^ B^l^ 01^ 

ois "§2^ 6ib ys^i ^ie Aiis ss. 

S?S 4 

^2UOf:5^4;f 0.001 - 0.01:521 ¥Elbl^ mm^ ^SHO^Oil S^OI MIS^M iS5|b 

B3II2J: 

AIIS^M tHS Ml>1g HEiM AIIS i Ul^ ^gJSfe &3I2M 

^>oi aiis s lh2| AiiseHg £&mm mm ^^ai^j ^ iy§ ssmoi ^^^i caei qui s^i 

AIIS S Ui^ IH^^i£i£^ 5^ B^ISf : 

OIP^H M^^^AHM OlgmOj AIIS 5 LH2| Ail § ^ Oil OIP^H Si SS6^ B3|| ; gi 

^^i aii s^i lhoii ycai ^iee sssk)!, 10 - i5°c°i xisoiiai &oi ^ie sbhj oimsm Mi^mfe 

B^l^ 0|ipOi£! 21 5fb &ISXII D\m AIIS SS. 
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